VA United States Patent and Trademark Office 
m 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.usplo.gov 



APPLICATION NO. 


FILING DATE 


FIRST NAMED INVENTOR 


ATTORNEY DOCKET NO. 


CONFIRMATION NO. 


10/670,319 


09/26/2003 


Martin W. Weiser 


H0004362 


5332 



03/07/2007 



21567 7590 

WELLS ST. JOHN P.S. 

601 W. FIRST AVENUE, SUITE 1300 

SPOKANE, WA 99201 



EXAMINER 



NGUYEN, DILINH P 



ART UNIT 



PAPER NUMBER 



2814 



SHORTENED STATUTORY PERIOD OF RESPONSE 



MAIL DATE 



DELIVERY MODE 



3 MONTHS 



03/07/2007 



PAPER 



Please find below and/or attached an Office communication concerning this application or proceeding. 



If NO period for reply is specified above, the maximum statutory period will apply and will expire 6 MONTHS 
from the mailing date of this communication. 



PTOL-90A (Rev. 10/06) 



Office Action Summary 


Application No. 

10/670,319 


Applicant(s) 

WEISER ET AL 


examiner 

DiLinh Nguyen 


Art Unit 
2814 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address ~ 
Period for Reply 
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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1 and 7-9 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

• Regarding claims 1 , and 8-9, the limitations, such as: an alpha flux of less than 
0.0005 cts/cm 2 /hr; an alpha flux of less than 0.0002 cts/cm 2 /hr or an alpha flux of 
less than 0.0001 cts/cm 2 /hr render the claims indefinite. The claims comprise the 
upper limits (0.0005 cts/cm 2 /hr, 0.0002 cts/cm 2 /hr or 0.0001 cts/cm 2 /hr) but 
without a lower limit for the alpha flux. 

• Regarding claim 7, the phrase: "the solder predominately comprises Bi, Cu or In" 
renders the claim indefinite. The specification fails to disclose the solder 
predominately comprises Bi, Cu or In. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claims 1-2 and 6-9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Miller et al. (U.S. Pat. 5965945). 

• Regarding claims 1 and 8-9, Miller et al. disclose a semiconductor package 
comprising a solder having an alpha flux of less than 0.001 cts/cm 2 /hr (column 6, 
lines 25-28). The range of the alpha flux of less than 0.001 cts/cm 2 /hr 
encompasses an alpha flux of less than 0.0005 cts/cm 2 /hr; an alpha flux of less 
than 0.0002 cts/cm 2 /hr or an alpha flux of less than 0.0001 cts/cm 2 /hr. 

• Regarding claim 2, Miller et al. disclose that wherein the solder predominately 
comprises Pb (column 6, line 25). 

• Regarding claim 6, Miller et al. disclose that the solder is lead-containing solder 
that is at least 99 weight% lead [the solder having low-alpha lead and suitable 
additional constituent elements include: Au, Ba, Ca, Cu, Mg or Hg @ 1% by 
weight] (column 6, lines 25-61). 

• Regarding claim 7, in-so-far as clear, Miller et al. disclose that wherein the solder 
comprises Cu (column 6, line 59). 

5. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miller et 
al. (U.S. Pat. 5965945) in view of Schrock (U.S. Pat. 6221691). 

Miller et al. substantially disclose all the limitations as claimed above except for 
the solder predominately comprises Ag. 

However, Schrock discloses a semiconductor package comprising a die 10, a 
substrate 22, a solder predominately comprises Ag (column 2, lines 5-10). Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention 
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was made to have the solder predominately comprises Ag because as taught by 
Schrock into the device structure of Miller et al. in order to improve the heat transfer 
from the die (column 2, lines 9-10). 

6. Claims 4-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Miller 
et al. (U.S. Pat. 5965945) in view of Andricacos et al. (U.S. Pat. 6224690). 

Miller et al. substantially disclose all the limitations as claimed above except for 
the solder predominately comprises Sn or the solder is substantially lead-free. 

However, Andricacos et al. disclose a semiconductor package comprising a 
solder predominately comprises Sn or the solder is substantially lead-free (cover fig., 
abstract). Therefore, it would have been obvious to one having ordinary skill in the art 
at the time the invention was made to have the solder predominately comprises Sn or 
the solder is substantially lead-free as taught by Andricacos et al. into the device 
structure of Miller et al. in order to provide an interconnection structure suitable for the 
connection of microelectronic circuit chips to packages. 

7. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable oyer Miller et 
al. (U.S. Pat. 5965945) in view of Iwasaki et al. (U.S. Pat. 6777814). 

Miller et al. substantially disclose all the limitations as claimed above except for 
the solder predominately comprises Bi, Cu or In. 

However, Iwasaki et al. disclose a solder connection component predominately 
comprises Bi, Cu or In (column 6, lines 13-16). Therefore, it would have been obvious 
to one having ordinary skill in the art at the time the invention was made to have the 
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solder predominately comprises Bi, Cu or In as taught by Iwasaki et al. into the device 
structure of Miller et al. in order to enhance the reliability of the semiconductor device. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DiLinh Nguyen whose telephone number is (571) 272- 
1712. The examiner can normally be reached on 8:00AM - 6:00PM (M-F). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



DLN 




